20.7-29.4) of ≥1:100 to at least one serovar. Seropositivity (MAT ≥1:100) was most 37 common to serovars Australis (14.9%; 95% CI 11.4-18.6) and Bratislava (8.8%; 95% 38 CI 6.1-11.7), followed by Copenhageni (6.1%; 95% CI 4-8.5), Canicola (5%; 95% CI 39 2.9-7.2), Grippotyphosa (4.5%; 95% CI 2.7-6.9), Pomona (4%; 95% CI 2.1-6.1),
Ethical approval was granted by the Federal Food Safety and Veterinary Office for
positive results, the stabiliser was used for all urine samples in this study. Serology Reference Laboratory (Australia) and Vetqas AHPA (UK).
211
For MAT testing, live cultures of twelve reference strains of Leptospira belonging to 212 10 serogroups were used in this study (Table 1) . Sera were initially screened for
213
agglutination of Leptospira at a dilution of 1:25. Reactive sera were titrated in a serial Urine samples were centrifuged at 10 000 rpm at 4°C for 10 min. Subsequently, the 220 supernatant was discarded and the pellet resuspended in 100 µL lysis buffer
221
(containing 180 ml pyrogen-free water, 20 ml TrisHCl 1M pH 8.5, 100 µL Tween 20 222 and 48 mg Proteinase K (Sigma-Aldrich Co, St. Louis, Missouri, USA) and incubated
223
for 60 min at 60°C, followed by 15 min at 97° on an Eppendorf thermomixer comfort
224
(Vaudaux-Eppendorf AG, Basel, Switzerland). The lysates were stored at -20°C.
225
The real-time PCR targeted the gene encoding leptospiral major outer membrane 226 protein LipL32 which is only present in pathogenic Leptospira spp. Primers and probe
227
were according to (Villumsen et al., 2012 ) using the following primers: LipL32F (5'-
228
AGA GGT CTT TAC AGA ATT TCT TTC ACT ACC T-3'), LipL32R (5'-TGG GAA AAG CAG ACC AAC AGA-3') and LipL32-P (5'-FAM-AAG TGA AAG GAT CTT TCG In a second step MAT seropositivity was defined as seropositivity at a cut-off of off 256 ≥1:100 for the serovars Australis (AUS100), Bratislava (BRA100), Grippotyphosa
257
(GRI100), Canicola (CAN100) and Copenhageni (COP100), which were the serovars 258 that sera most commonly reacted with. Variables included in the risk factor analysis 259 are shown in Table 2 .
260
For analysis of geoclimatic factors on seroprevalence, the Swiss Territory was 261 categorized into six bioregions according to a classification proposed by the Swiss
262
Federal Office for the Environment (BAFU) (Gonseth, 2001 as correlation structure (Liang, 1986) . However, the SE hardly changed and therefore the results of unadjusted multivariable logistic regression models were reported. The 282 final models were evaluated on goodness of fit using the Hosmer-Lemeshow test.
283
Influential observations were detected using Pearson residuals, hat matrix (leverage)
284
and delta-betas (Hosmer, 2004) .
285
Risk factor analysis was performed using the whole study population without 24.9% (95% CI 20.7-39.4) of ≥1:100 to at least one serovar.
345
At ≥1:100, seropositivity was most common to serovars Australis (14.9%; CI 11.4-346 18.6) and Bratislava (8.8%; CI 6.1-11.7), folowed by Copenhageni (6.1%; CI 4-8.5),
347
Canicola (5%; CI 2.9-7.2), Grippotyphosa (4.5%; CI 2.7-6.9), Pomona (4%; CI 2.1-6.1),
348
Autumnalis (2.7%; CI 1.1-4.5) and Icterohaemorrhagiae (1.6%; CI 0.5-2.9).
349
At ≥1:40 the reactivity pattern was slighlty different with Australis, Canicola, and
350
Copenhageni being the most commonly reactive serovars, followed by Bratislava,
351
Gripotyphosa, Icterohaeorrahgiae and Pomona.
352
In order to better understand the differences in reactivity, co-reactiviy patterns were 353 also analysed (Table 5 ). The number of dogs with MAT reactivity to more than one 
Multivariable analysis

398
The fitted models after backwards selection based on the likelihood ratio test are 399 displayed in Tables 7 and 8 .
400
Dogs living in the bioregions Jura, Central Plateau. Northern Alps and Central
401
Eastern Alps had significantly higher odds of being seropositive for any serovar 402 compared to the bioregion Southern Alps.
403
The odds of seropositivity to any serovar significantly increased with age at both cut 404 off titres ≥1:40 and ≥1:100. The interaction between "Age" and "Days since vaccination" was significant for both cut off titres, meaning that the effect of age on 406 seropositivity differed according to the amount of days between vaccination and test.
Being castrated significantly increased the odds of seropositivity against serovar 408 Australis (MAT ≥1:100). The odds of seropositivity with the serovar Bratislava (MAT≥ 409 1:100) significantly increased when the household owned a horse.
410
Hunting significantly increased the odds to be seropositive for serovar
411
Grippotyphosa. For the serovars Canicola and Copenhageni no risk factors remained 412 significant.
413
The variables that remained significant in the final logistic regression models were 414 fitted in GEE models to correct for potential dependency (clustering) in the data. 
Risk factors
In order to assess areas of increased risk, the prevalence amongst 6 different water and the density of wildlife populations.
469
The stratification of sampling was performed independently of the bioregion 470 classification and was based on the numbers of registered dogs per canton.
471
However, the stratification naturally reflected the significant regional differences in 
522
In this cohort, the odds of MAT seropositivity increased with increasing age. A with an infectious agent increases over time.
528
More difficult to explain is the fact that being castrated was a significant risk factor for 529 the seropositivity to serovar Australis (MAT ≥1:100 
MAT, co-reactivities, potential confounding effects of vaccination
550
In the past the MAT has been widely used to determine previous exposure to
551
Leptospira in domestic and wild animals and in humans (Adler, 2015 Outcomes: Seropositivity in dogs against any of the tested serovars at MAT cut-offs 668 ≥1:40 (ALL40) and ≥1:100 (ALL100), seropositivity in dogs at the MAT cut-off ≥1:100 669 for serovars Australis (AUS100), Bratislava (BRA100), Grippotyphosa (GRI100),
670
Canicola (CAN100) and Copenhageni (COP100). Prevalence is reported with 95% Confidence Intervals (between brackets). Supplemental Table 3 
